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COST EFFECTIVENESS OF NUTRITION SUPPORT IN THE PREVENTION 46 
OF PRESSURE ULCERS IN HOSPITALS 47 
 48 
ABSTRACT 49 
Background & Aims: This study estimates the economic outcomes of a 50 
nutrition intervention to at risk patients compared to standard care in the 51 
prevention of pressure ulcer.  52 
Research Methods:  Statistical models were developed to predict ‘cases of 53 
pressure ulcer avoided’, ‘number of bed days gained’ and ‘change to economic 54 
costs’ in public hospital in 2002/2003 in Queensland, Australia.  Input 55 
parameters were specified and appropriate probability distributions fitted for: 56 
number of discharges per annum; incidence rate for pressure ulcer; 57 
independent effect of pressure ulcer on length of stay; cost of a bed day; 58 
change in risk in developing a pressure ulcer associated with nutrition support; 59 
annual cost of the provision of a nutrition support intervention for at risk 60 
patients.  One thousand random re-samples were made and the results 61 
expressed as output probability distributions. 62 
Results:  The model predicts a mean 2896 (SD 632) cases of pressure ulcer 63 
avoided; 12397 (SD 4491) beds days released and corresponding mean 64 
economic cost saving of EUROS 2 869 526 (SD 2 078 715) with a nutrition 65 
support intervention, compared to standard care. 66 
Conclusion: Nutrition intervention is predicted to be a cost effective approach 67 
in the prevention of pressure ulcers in at risk patients.  68 
 69 
 70 
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INTRODUCTION 72 
Pressure ulcer, whilst gaining increased attention by health care decision 73 
makers remain a large problem.  Reported prevalence in the acute setting  74 
range between 10 and 20% 1,2, and incidence rates between 4 and10% 2,3.    75 
The annual cost of treating pressure ulcer in the UK was estimated to be £1.4-76 
2.1 billion in 2004, equivalent to approximately 4% of the total NHS budget 4, 77 
and in the USA for the same time period $US2.2 -3.6 billion1. Studies show 78 
that systematic efforts at education, heightened awareness of pressure ulcer 79 
prevention, and specific interventions by multidisciplinary teams can reduce 80 
the incidence of pressure ulcer 5. Despite this evidence more action is required 81 
to prevent pressure ulcer 2. 82 
 83 
A large part of the cost of pressure ulcer is the prolonged length of stay in 84 
hospital to treat them.   The economic opportunity cost of prolonged hospital 85 
stay is beds are not available for use by other patients 6.   In an Australian 86 
study, the opportunity cost of hospital beds lost to pressure ulcer in 2001-2002 87 
was estimated to be a median of $AU 285 million 7.   88 
 89 
Previous findings indicate malnutrition is significantly associated with having 90 
pressure ulcer (OR=2.6; 95% CI 1.8-3.5, p<0.001) 8 and the mean economic 91 
cost of pressure ulcer attributable to malnutrition in Queensland (Australia) 92 
public hospitals in 2002/2003 was AU$13 million (EUROS 7 million) 9.  93 
Whether investing in the prevention of pressure ulcer through nutrition 94 
intervention is cost effective is an interesting question not yet addressed in the 95 
literature.  96 
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 97 
Nutrition interventions have been found to reduce the incidence of pressure 98 
ulcer in patients at risk of developing pressure ulcer 10-14.  Meta-analysis of 99 
intensive nutrition support in the prevention of pressure ulcers (5 RCTs n=1325 100 
patients) revealed  a significantly lower incidence of pressure ulcer 101 
development in at risk patients compared with standard care (OR 0.74, 95% CI 102 
0.62-0.88, 5 RCTs, n=1325) 15. 103 
 104 
An economic model was developed to predict the cost of pressure ulcer 105 
attributable to malnutrition in Queensland (Australia) public hospitals in 2002-106 
2003 9.  The aim of the analysis reported here is to extend this model to 107 
estimate changes to economic outcomes arising from an intensive nutrition 108 
support intervention targeted at patients with high risk of developing pressure 109 
ulcer, compared to the standard nutritional care they received.  The outcomes 110 
estimated are changes to the number of cases of pressure ulcer arising, the 111 
number of bed days released and the change to related economic costs.  112 
 113 
METHODS 114 
The perspective for the economic analysis model was the health care provider 115 
in the Australian acute care setting, considering the input costs of providing an 116 
intensive nutrition support intervention to patients at risk of developing 117 
pressure ulcer; and output opportunity cost of bed days released (that is, bed 118 
days not occupied by patients with pressure ulcer) for the period of the 119 
financial year 2002-2003.   A complete cost effectiveness analysis was not 120 
possible, as the model utilizes previously published studies that do not provide 121 
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patient level data to determine health benefit as Quality Adjusted Life Years 122 
(QALYs).  However an economic modeling framework was used to predict 123 
potential changes to the incidence of pressure ulcers, subsequent bed days 124 
related to pressure ulcer, and related economic (opportunity) costs saved. The 125 
results will provide useful economic information to health services decision 126 
makers.  127 
 128 
Economic model 129 
The data from a meta-analysis of intensive nutrition support in the prevention 130 
of pressure ulcers 15  was applied to the Queensland public hospital population 131 
in 2002/2003 to determine if an intensive nutrition support intervention 132 
provided to patients at risk of developing pressure ulcer, would have been a 133 
cost effective approach to reduce the incidence of pressure ulcer, compared to 134 
the standard clinical (nutrition) care provided.  135 
   136 
The annual economic cost of pressure ulcer if an intensive nutrition support 137 
intervention was implemented in Queensland public hospitals 2002/2003, is a 138 
function of the cost of providing an intensive nutrition support intervention to all 139 
patients at risk of developing pressure ulcer for the year, less the opportunity 140 
cost savings of a reduction in bed days related to a reduction in the incidence 141 
of pressure ulcer for the year.  A diagrammatic representation of the input 142 
parameters and model to determine the economic outcomes of reducing the 143 
incidence of pressure ulcer with an intensive nutrition support intervention is 144 
shown in Figure 1.  145 
 146 
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A probabilistic sensitivity analysis was undertaken whereby probability 147 
distributions rather than fixed values are used to describe each input 148 
parameter. Samples are drawn at random from these distributions to generate 149 
an empirical distribution of the results.  The advantage is that uncertainty 150 
arising from a large number of variables is simultaneously included and 151 
propagated forward to the results.  This indicates the degree of confidence that 152 
can be attached to decisions made from the results 16. 153 
 154 
Input parameter data and sources 155 
The methods used and values determined for several input parameters have 156 
been described previously 9 and are summarized in Table 1.  These include: 157 
the number of relevant discharges (parameter A); the incidence rate for 158 
pressure ulcer (parameter B); the independent effect of pressure ulcer on 159 
length of stay (parameter C); and the cost of a bed day (parameter D).   The 160 
methods used and values determined for the other input parameters are 161 
described next.  These include: change in risk in developing pressure ulcer 162 
associated with nutrition support (parameter E) and the annual cost of 163 
providing an intensive nutrition support intervention to patients at risk of 164 
pressure ulcer (parameter F). 165 
 166 
Parameter E. The input parameters for determining the change in risk of 167 
developing a pressure ulcer with intensive nutrition support was determined 168 
from the odds ratio of 0.74 and corresponding 95% confidence intervals (0.62-169 
0.88) determined in the meta-analysis by Stratton et al (2005) 15 of intensive 170 
nutrition support in the prevention of pressure ulcers.  The standard error (SE) 171 
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of the odds ratio (OR) was calculated backwards from the 95% confidence 172 
intervals (CI), where 95% CI = OR + 1.96 x SE.  Rearranged, SE = 95% CI – 173 
OR/ 1.96. The standard error value was calculated to be 0.066. 174 
 175 
Parameter F. The input parameters for the annual cost of provision of intensive 176 
nutrition support to at risk patients was determined to include: i. the annual 177 
cost of extra staffing resources to ensure at risk patients receive and consume 178 
the required nutrition, and ii. the annual cost of additional food and/or 179 
commercial nutritional supplements.  Details of how these input parameters 180 
were determined are provided in Appendix 1.  181 
 182 
Costs were estimated based on the following: the proportion of malnourished 183 
patients represented patients at risk of developing pressure ulcer requiring 184 
intensive nutrition support; with a subset of malnourished patients already 185 
receiving nutrition support; additional nutrition support was considered to be 186 
additional food or commercial nutritional products provided over and above 187 
standard hospital food, however where patients may have required total 188 
enteral tube nutrition support this would replace similar food costs and so does 189 
not need to be considered; malnourished patients require extra staffing 190 
resources for encouragement, assistance and monitoring to ensure the receipt 191 
and consumption of the required nutrition support.  192 
 193 
The lowest and highest costs per annum based on a combination of the lowest 194 
and highest staff numbers were calculated and are presented in Table 2. 195 
 196 
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The addition of a high and low value for each of the parameters of extra 197 
staffing and extra food/nutrition (i. and ii.) was determined to provide an overall 198 
high and low value for the annual cost of providing an intensive nutrition 199 
support intervention.  See Table 2.  200 
 201 
Method of evaluation 202 
One thousand samples were drawn at random from each distribution, using 203 
Microsoft Excel and Visual Basic Programming language, to generate an 204 
empirical distribution of the outputs. Probability distributions for specified input 205 
parameters were assigned according to standardized methodology for 206 
statistical modeling 16. The values and distributions for the parameters A, B, C, 207 
and D were used as described previously 9 .  The Statistical Appendix provides 208 
more information on values and distributions for parameters E and F.  209 
 210 
Cost values were determined in Australian dollars (AU$) and then converted to 211 
EUROS as at 1 January 2003.  The exchange rate on this date was AU$1 = 212 
0.534 EUROS (www.oanda.com).  213 
 214 
RESULTS 215 
Table 3 shows the mean, variance and ranges for the number of cases of 216 
pressure ulcer avoided, bed days released and associated economic costs if 217 
an intensive nutrition support intervention had been implemented for at risk 218 
patients in Queensland public hospitals in 2002/2003.   219 
 220 
The mean number of bed days released was 12397 (SD 4491), which was 221 
0.52% of patient bed days in Queensland Health in 2002/2003.  222 
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 223 
Scatter plots of the number of cases of pressure ulcer avoided and cost, and 224 
then beds day and cost are illustrated in Figures 2 and 3 respectively.  These 225 
scatter plots represent cost effectiveness planes where the desired outcomes 226 
(number of pressure ulcers avoided [Figure 2] and number of bed days 227 
released [Figure 3]) are represented on the x axis and economic costs on the y 228 
axis.  Each data point represents a possible output from the model, and the 229 
overall distribution demonstrates the likelihood of the output result.  230 
 231 
Overall there were 951 of the 1000 re-samples where the economic cost is a 232 
negative value, indicating a 95.1% chance that implementing an intensive 233 
nutrition support intervention is overall cost saving, whilst reducing the cases 234 
of pressure ulcer and related hospital bed days.  The model predicts mean 235 
economic opportunity cost savings of AU$5 373 645 (SD $3 892 727) (EUROS 236 
2 869 526 SD 2 078 715) if an intensive nutrition support intervention as 237 
described, had been implemented in Queensland public hospitals in 238 
2002/2003.   239 
 240 
DISCUSSION 241 
The economic modeling undertaken for this study predicts that a large number 242 
of cases of pressure ulcer could have been avoided if an intensive nutrition 243 
support intervention had been provided to all at risk patients in Queensland 244 
Health in 2002/2003.   This corresponds to a substantial number of patient bed 245 
days that could have been used for purposes other than patients staying in 246 
hospital for an extended period of time with pressure ulcers.  Importantly, there 247 
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were no predicted additional cases of pressure ulcer or bed days lost to 248 
pressure ulcer from this model, with the minimum number of cases and bed 249 
days saved being 1082 and 3807 respectively. See Table 2 and related 250 
Figures 2 and 3.    251 
 252 
The economic cost of implementing an intensive nutrition support intervention 253 
for at risk patients was predicted to be overall cost saving with a mean value of 254 
approximately - AU$ 5.4 million (- EUROS 2.9million), despite input costs of 255 
between approximately $AU3.8 - $5.5 million (EUROS 2-2.9 million). 256 
Importantly, the model chosen predicted a 95.1% chance of being 257 
economically cost saving whilst reducing the incidence of pressure ulcers and 258 
releasing valuable bed days for use by other patients.   Of course, evaluation 259 
of the implementation of such an intervention is required to test whether the 260 
economic outcomes predicted are accurate.  This research can be considered 261 
to be hypothesis generating whilst also providing useful information for 262 
decision making.  263 
 264 
No published studies were located investigating the economic outcomes of 265 
nutrition intervention for comparative purposes.  A few studies have 266 
investigated the cost-effectiveness of alternative types of pressure relieving 267 
surfaces 17-19 and although a comparison of economic outcomes cannot be 268 
made due to different methodological approaches, they appear to indicate that 269 
the prevention of pressure ulcers is overall associated with significant positive 270 
economic outcomes.  Graves et al (2005b) 7 discussed the need for more 271 
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studies that estimate the changes in cost and health benefits that would arise 272 
from competing strategies to reduce the risk of pressure ulcers.   273 
 274 
Economic cost savings in this study do not represent actual monetary savings, 275 
rather the opportunity costs of patient bed days not available for alternative 276 
use.  Potential cost savings of treatment and care or broader patient burden 277 
issues associated with pressure ulcers have also not been considered.  The 278 
value to the public health system of increased throughput is considered the 279 
most relevant factor here, but the additional costs saved from avoided cases of 280 
pressure ulcer with respect to treatment would also be substantial. Other 281 
potential benefits of an intensive nutrition intervention in this patient population 282 
have also not been considered, such as potential reduction in other 283 
complications and improvement in recovery. 284 
 285 
The cost of the modelled intensive nutrition intervention was between AU$ 3.8 286 
million and AU$ 5.5 million (2002/2003 prices), representing a substantial 287 
investment in nutritional care in the Queensland public hospital system at this 288 
time.  The nutrition support intervention was chosen to provide additional food 289 
or commercial supplements to patients who were at nutritional risk and unlikely 290 
to be receiving additional nutrition supplements.   It also included additional 291 
nutrition/ nursing support staffing to encourage and assist patients to consume 292 
the required nutrition, although this task could possibly be achieved within 293 
existing resources with a change in care models and emphasis on importance 294 
of patients achieving nutritional intakes. This model of staffing was chosen 295 
based on the results of a study where the intensive nutrition intervention 296 
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resulted in significantly improved intake (62% achieved >75% of requirements) 297 
compared to patients receiving standard care (36% achieved >75% of 298 
requirements) 20.  However the most effective way of spending funds to ensure 299 
optimal nutritional care is provided is not clear at this stage and requires 300 
further investigation.   301 
 302 
Economic analysis of the impact of nutrition intervention has been undertaken 303 
in a few studies indicating large economic benefits 21,22.  Stratton et al. (2003) 6 304 
estimated a mean cost savings of between £352 and £8179 per patient if 305 
nutritional supplements were provided to nutritionally at risk patients.   306 
However, a review of the economic literature related to nutrition support found 307 
many studies inadequately designed and collected only rudimentary figures 308 
associated only with the cost of the nutrition intervention, rather than 309 
considering the wider economic benefits, such as an associated decrease in 310 
length of stay or reduction in infectious complications postoperatively 23.  Most 311 
studies also failed to make even a minimal allowance for uncertainty by the 312 
use of sensitivity analysis, nor did authors take advantage of the stochastic 313 
nature of the data to present measures of precision such as confidence 314 
intervals.  This review highlights a lack of evidence related to costs and effects 315 
of different types of nutrition intervention.   On the contrary, this present study 316 
uses sound economic analysis methodology to determine the economic 317 
outcomes of nutrition intervention in a medical condition for which poor 318 
nutritional status is a risk factor.  319 
 320 
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There are a number of limitations of this study, mainly related to the 321 
information used for the input parameters 9. The economic estimates rely on 322 
effect estimates from a meta-analysis of five studies, limitations of which are 323 
detailed by Stratton et al (2005) 15. However, confidence in the results of the 324 
meta-analysis is supported by the results of the individual studies, all of which 325 
reported a decreased incidence of pressure ulcer with nutritional support.  A 326 
lack of significance of the individual studies is mostly likely to be due to small 327 
sample sizes, with the increased power of the meta-analysis arising mostly 328 
from pooling of the data. Therefore the findings of the meta-analysis despite 329 
some methodological limitations is considered robust, and given the 330 
heterogeneity of subjects and settings included, applicable to large proportions 331 
of patients considered to be at risk for pressure ulcer development.   Another 332 
limitation of this study was the assumption that patients at risk of developing 333 
pressure ulcer were also considered to be at risk of, or malnourished and 334 
hence would benefit from intensive nutrition support.  Stratton et al (2005) 15 335 
determined that whilst the nutritional status of all subjects at risk of pressure 336 
ulcer in the studies included in the meta-analysis were not specifically 337 
assessed or done in a standardized way, that data available for subjects 338 
indicated a majority would have been at risk of being, or malnourished.  There 339 
are many factors associated with being at risk of malnutrition that are also 340 
factors for being at risk of pressure ulcer, such as age, functional capacity, 341 
diagnoses and severity of illness, so this assumption is considered reasonable.  342 
The assumption that the prevalence of malnutrition is equivalent to the 343 
prevalence of nutritional risk may have also underestimated the number of 344 
patients at nutritional risk and hence the number of patients who might have 345 
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benefited from nutritional support.  There were also a number of other 346 
assumptions made regarding developing the model for costing of the intensive 347 
nutrition support intervention which may be considered limitations, however as 348 
discussed previously, the modelled costs represented a substantial investment 349 
in nutrition support which could be spent in alternate ways.  In fact, the current 350 
predicted economic savings allow substantial scope for even more funds to be 351 
spent if necessary on the nutrition support intervention and it still remain cost 352 
effective.   353 
 354 
Whilst this study utilises data and predicts outcomes from almost a decade 355 
ago, intensive nutrition intervention for patients at risk of pressure ulcer in the 356 
public hospital population of Queensland (Australia) is still not routine, and so 357 
while parameter inputs may have subsequently changed, including escalating 358 
costs and increasing hospital waiting lists, the overall findings of this study 359 
remain applicable. 360 
 361 
CONCLUSION: 362 
This economic modeling study predicts that investment in intensive nutrition 363 
support to at risk patients will realize substantial opportunity cost savings for 364 
the health system with respect to the prevention of pressure ulcers, which 365 
improves patient outcomes. 366 
 367 
 368 
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FIGURE LEGENDS 462 
 463 
Figure 1:  Diagrammatic representation of the model to determine the 464 
economic outcomes of reducing the incidence of pressure ulcer with an 465 
intensive nutrition support intervention. 466 
 467 
 468 
Figure 2: Cost effectiveness plane: Cases of Pressure Ulcer Avoided 469 
versus Economic Cost 470 
 471 
 472 
Figure 3: Cost effectiveness plane:  Bed Days Released related to Cases 473 
of Pressure Ulcer Avoided versus Economic Cost  474 
 475 
 476 
477 
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Table 1  Values for input parameters used in economic model 478 
Input 
parameter 
Data  Source Type of 
distribution 
fitted 
Statistics 
used for 
distribution 
A. Number of 
relevant 
discharges 
241 415 Health 
Information 
Services 
Fixed value  
B. Incidence 
of PU 
81 cases  
from 1747 
individuals 
(4.6%) 
Graves et al 
2005  
Beta 
distribution 
α= 81 
β = 1666 
 
C. 
Independent 
effect of PU 
on mean 
excess LOS 
4.31 (95% CI 
1.85-6.78) 
days 
SE = 1.26 
days 
Graves et al 
2005  
Gamma 
distribution 
α= 11.7 
β = 0.37 
 
D. Cost of a 
bed day in 
Queensland 
public 
hospital  
$611 - $1008 AIHW (2004)  Uniform 
distribution 
 
E. Change in 
risk in 
developing a 
PU 
OR = 0.74 
(95% CI 0.62-
0.88) 
SE = 0.066 
Stratton et al 
(2005) 
Lognormal 
distribution of 
odds ratio. 
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associated 
with intensive 
nutrition 
support 
F. Annual 
cost of the 
provision of 
an intensive 
nutrition 
support 
intervention 
for at risk 
patients 
$3,767,752 - 
$5,470,075 
Determined 
(See Table 2) 
Uniform 
distribution 
 
 479 
 480 
 481 
 482 
 483 
484 
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Table 2: Costing model of provision of an intensive nutrition support 485 
intervention in Queensland public hospitals in 2002-2003.   486 
Item Frequency Value/annum Annual Low  
Cost  
Annual High 
Cost 
i. Additional 
Nutrition/ 
Nursing 
Support staff 
79-95 FTE $41,428 - 
$44,555 
$3,272,812 $4,232,725 
ii. Additional 
Food/ 
Nutritional 
supplements 
678 patients 
per day 
$2-$5/day x 
365 =  
$730-$1825 
$  494,940 $1,237,350 
TOTAL   $3,767,752 $5,470,075 
 487 
488 
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Table 3: Predicted mean, variance and range values for number of cases 489 
of pressure ulcer avoided, bed days gained and associated economic 490 
cost (savings) with an intensive nutrition support intervention for at risk 491 
patients for Queensland public hospitals 2002/2003. 492 
 Cases of 
pressure 
ulcer 
avoided  
Bed days gained Economic Costs (Savings) 
Mean + SD 2896 + 632 12397 + 4491 -  $ 5,373,645 + $3,892,727 
IQR 25:75 2456: 3321 9294: 14977 -  $ 7,705,220: - $2,520,723 
Min - Max 1082 - 5585 3807 - 40873 -  $24,671,651 - $ 2,761,398 
 493 
494 
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APPENDIX 1 Input parameters for the annual cost of provision of intensive 495 
nutrition support to at risk patients 496 
 497 
i.  Extra staffing resources were estimated at 4 hours per day, 7 days per 498 
week, of nutrition/nursing support staff time for every 10 -12 malnourished 499 
patient, which equates to 0.7 full time equivalents (FTE) of staff time based on 500 
a 38 hour week.  The estimated number of malnourished patients per day 501 
across Queensland public hospitals was determined to be 1356, from the 502 
prevalence of malnutrition, determined previously (average 32.6%) (Banks et 503 
al 2007), multiplied by the daily average number of relevant occupied acute 504 
public hospital beds for 2002/2003 (4160), obtained from Client Services Unit, 505 
Health Information Services, Queensland Health.  At 0.7 FTE for every 10-12 506 
malnourished patients, it was therefore estimated that an additional 79-95 FTE 507 
nutrition/nursing staff were required across the state hospitals.  The annual 508 
salary rates for these staff were determined at $41 428 - $44 555, using 509 
Operational Officer level 3 wages rates from 1 June 2002 from the Queensland 510 
Public Health Sector Certified Agreement (No. 5) 2002, with the addition of 511 
30% on costs to cover shift work and leave entitlements, as is common 512 
practice when calculating total wage costs for staff that work weekend shifts. 513 
ii. The cost of additional food and/or commercial nutritional supplements for 514 
malnourished patients was determined for 50% of malnourished patients (50% 515 
of 1356 as above) or 678 patients.  This was based on a study by Middleton et 516 
al (2001) found that approximately 50% of malnourished patients were not 517 
identified as such and not receiving nutrition support.   In the meta-analysis by 518 
Stratton (2005) intensive nutrition support was characterized by the 519 
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consumption of an additional 1000-2000 Kilojoules of energy per day. The 520 
provision of an additional 1000-2000 Kilojoules per day to a patient equates to 521 
approximately 2-3 food based nutritious snacks or commercial nutritional 522 
supplements per day.  The average cost of such food based or standard 523 
commercial nutritional supplements is approximately AU$1 each or an extra 524 
AU$2-$3 per day (in 2003).  It might be expected that a small number of 525 
patients might be identified as requiring supplemental enteral tube feeding due 526 
to an inability to manage adequate oral intake.  Supplemental tube feeding in 527 
additional to food may cost up to an extra AU$5 per day.   The lowest and 528 
highest annual costs of extra food and/or nutritional supplements per day for 529 
678 patients were calculated and are presented in Table 2.  530 
 531 
 532 
 533 
 534 
 535 
 536 
 537 
 538 
 539 
 540 
 541 
 542 
 543 
 544 
 545 
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Statistical Appendix 546 
 547 
For the parameter ‘change in risk of developing a pressure ulcer associated 548 
with intensive nutrition support’ (E) a  lognormal distribution of the odds ratio 549 
was chosen for this input parameter as the distribution of the odds ratio is best 550 
approximated by a normal distribution if a log transformation is applied 551 
(Woodward, 1999).  The standard error (SE) of the odds ratio was determined 552 
from the provided 95% confidence intervals by dividing the difference between 553 
the two confidence intervals by 1.96.   The log of the odds ratio was 554 
determined (specified as LN in Excel) and then a normal distribution specified 555 
using NORMINV (RAND) (LN, SE).  Each resample was then transformed 556 
back by taking the exponent (specified by EXP ‘resample’) to provide a value 557 
of ‘risk’ of developing a pressure ulcer associated with intensive nutrition 558 
support.  The change in risk or ‘risk reduction’ of developing a pressure ulcer 559 
associated with intensive nutrition support was then specified by subtracting 560 
the value of the risk from 1.0 (1.0 - ‘risk’ = risk reduction).   For the cost of 561 
provision of intensive nutrition support to at risk patients (F), a uniform 562 
distribution was chosen because of the equal likelihood of a cost value 563 
between the low and high value.  The uniform distribution in Excel was 564 
specified using RAND (low value-high value) + high value.   565 
 566 
